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Although there has been extensive research on the effects of early maternal employment 
on children’s outcomes, there have been surprisingly few studies examining the relationship 
between early maternal school attendance and children’s well-being, despite the fact that a large 
percentage of mothers return to school following the birth of their children. Using data from the 
Fragile Families and Child Wellbeing Study (N = 2,133), this study finds that mothers who 
attend four-year colleges or graduate schools in their children’s first year confer a significant 
advantage to their children’s cognitive development by age 5. Working while attending school 
does not appear to have any adverse effects on children. Contrary to expectations, no mediation 
effects are found for parenting or child care. Results imply that encouraging mothers to continue 
their education soon after their children’s births may be an effective strategy to improve the 
outcomes of both mothers and children. 
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Obtaining an education in a continuous sequence, without interruption or delay, is 
becoming an atypical experience for students, particularly those from lower socioeconomic 
backgrounds (Bozick & DeLuca, 2005; Goldrick-Rab, 2006). Instead of following traditional life 
course sequences of school, work, marriage, and then children, many women re-enter school 
following marriage and children (Astone, Shoen, Ensminger, & Rothert, 2000; Bradburn, Moen, 
& Dempster-McClain, 1995; Rich & Kim, 1999; Teachman & Paasch, 1989). One study of 
mostly unmarried mothers found that approximately 40% of these mothers were attending school 
within five years of their children’s birth (MacGregor, 2009). Although there have been 
numerous studies on the effects of early maternal employment on children’s outcomes (for a 
review, see Smolensky & Gootman, 2003), there have been surprisingly few studies that consider 
the consequences of early maternal school attendance for children’s well-being. 
Maternal school attendance in children’s first year may have particularly significant 
consequences for children’s well-being because infants are so dependent on their caregivers for 
sensitive care (see Waldfogel, 2006). Furthermore, children’s language development begins in 
early childhood, and differences in the quality and quantity of a caregiver’s verbal interactions 
with the child can lead to profound differences in language development and vocabulary 
acquisition (e.g., Halle et al., 2009; Hart & Risley, 1995). Indeed, prior studies of maternal 
employment have found that first-year maternal employment had a negative effect on children’s 
cognitive skills, whereas maternal employment after the first year had a neutral or positive effect 
(Baydar & Brooks-Gunn, 1991; Berger, Brooks-Gunn, Paxson, & Waldfogel, 2008; Blau & 
Grossberg, 1992; Brooks-Gunn, Han, & Waldfogel, 2002; Han, Waldfogel, & Brooks-Gunn, 
2001; Hill, Waldfogel, Brooks-Gunn, & Han, 2005). The negative effects of first-year maternal 




parenting, which may be more harmful to children early in life (see Brooks-Gunn, Han, & 
Waldfogel, 2010). 
First-year maternal school attendance may have a negative influence on children’s 
development, similar to that of maternal employment, if mothers’ schooling results in lower 
quality care arrangements and less sensitive parenting. Yet education may also enhance a 
mother’s parenting abilities and care choices by teaching her new cognitive and non-cognitive 
skills. In this paper, I extend prior research in several ways. First, I focus on first-year maternal 
school attendance, and specifically on the type of schools mothers attend. Second, I consider 
whether the association between maternal school attendance and children’s cognitive abilities 
varies by mother’s employment or is explained by changes in child care or parenting. Third, I use 
propensity score matching to address potential selection bias. Propensity score matching is a 
relatively new strategy that has been used in several recent studies of the effects of early 
maternal employment on children’s outcomes (Berger et al., 2008; Hill et al., 2005). This 
approach, however, has not been used to examine the relationship between early maternal school 
attendance and children’s outcomes. Finally, I examine a recent cohort of 2,133 mothers using 
the Fragile Families and Child Wellbeing Study, a national study of mothers who gave birth 
between 1998 and 2000 in large U.S. cities. The Fragile Families study has a large proportion of 
unmarried and low-income mothers, who are more likely to return to school (MacGregor, 2009) 
and whose children are at higher risk of starting school underprepared (Lee & Burkham, 2002). 
 
Theoretical Framework 
A dominant perspective in the sociology of education is that schools reproduce existing 




1977; Collins, 1971). According to this perspective, the purpose of education is not to change 
students’ values and behaviors, but rather to stamp advantaged students with degrees that have 
clear status signals in the labor market. In focusing on the role that education plays in allocating 
individuals to privileged positions, this line of research assumes that the school experience itself 
matters little. Yet education does not only provide access to jobs, it also increases an individual’s 
health, likelihood of marriage, civic engagement, participation in cultural activities, newspaper 
reading, and satisfaction with life (Currie & Moretti, 2003; Kingston, Hubbard, Lapp, Shroeder, 
& Wilson, 2003; Oreopoulos & Salvanes, 2009). Besides opening up job opportunities, 
schooling may change mothers’ skills, behaviors, networks, and values. If these changes improve 
parenting or enable mothers to place their children in high-quality care, mothers who attend 
school may provide benefits to their children even if they never complete a degree. For many 
unmarried and low-income mothers, degree completion is a distant milestone. Nationally, one-
third of low-income single mothers and 29% of low-income married mothers took more than 10 
years to complete a bachelor’s degree (Center for Women’s Policy Studies, 2004). For these 
families, in particular, an exclusive focus on degree completion may overlook important 
consequences for children that result from maternal school attendance. 
First-year maternal school attendance may improve children’s cognitive abilities by 
increasing a mother’s verbal interactions with her child. More educated parents speak more to 
their children, and use a language style that is explanatory, responsive, and encouraging, rather 
than directive and restrictive (for a review, see Hoff-Ginsberg & Tardif, 1995). Although 
maternal education is highly correlated with maternal occupation and family income, several 
studies have found that maternal education, net of income and occupation, is positively related to 




Richman, Miller, & LeVine, 1992; Tracey & Young, 2002). One explanation for why education 
may increase mothers’ language use is that mothers who attend school may ―imitate the 
academic style of the school classroom‖ (Laosa, 1980). Colleges, in particular, aim to improve 
the ability of students to think critically and communicate effectively (see HERI, 2009; U.S. 
Department of Education, 2006). Basil Bernstein, one of the earliest researchers to observe 
differences in language use by social class, described the university as ―a place organized around 
talk‖ (1971, p. 176). If anywhere, the university may be the place where mothers can learn new 
cultural norms of communication that they can put to strategic use to benefit their children. 
Being in an environment that encourages explanation and inquiry may help mothers translate 
these practices to their interactions with their children. 
Schooling may also increase mothers’ social capital (Attewell & Lavin, 2007; Jones-
DeWeever & Gault, 2006, Kingston et al., 2003). Social capital provides many benefits for 
individuals, including new channels of information (Coleman, 1988) through which mothers can 
learn about parenting and child care opportunities. Mothers in college may especially benefit 
from connecting with other well-educated individuals whose parenting styles are more 
advantageous to children’s development (Goldrick-Rab & Sorensen, 2010). Although better-
informed mothers may have more knowledge about what constitutes high quality parenting and 
child care, they must also be able to put this knowledge into practice. Importantly, schooling may 
also increase a mother’s sense of self-efficacy, motivating her to take control of her family’s 
well-being. Schools teach people how to solve problems, which can increase feelings of agency 
(Ross & Mirowsky, 1989; Mirowsky & Ross, 2003). More educated parents take a more active 
role in organizing their children’s activities and intervening in institutions on behalf of their 




Stevenson, 1986; Crosnoe & Kalil, 2010; Lareau, 1989; McNeal, 1999) and are more likely to 
put their children in higher quality child care, even after controlling for income and work hours 
(Augustine, Cavanagh, & Crosnoe, 2009; for an exception, see NICHD, 1997). Having the 
knowledge and the confidence to engage in quality parenting behaviors and select cognitively 
stimulating care arrangements may have immediate and long-term benefits for children’s 
development.  
Although these reasons suggest that first-year maternal school attendance will benefit 
children, it is also possible that schooling will have negative consequences for children. Mothers 
in school often juggle multiple responsibilities, which can lead to role conflict and strain (Barnett 
& Hyde, 2001; Home, 1998). In 1999-2000, 60% of married undergraduates with children and 
55% of single undergraduates with children worked full-time while attending school (Choy, 
2002). Mothers who are working while attending school may have less time to spend with their 
children and experience greater stress than mothers who are only in school. On the other hand, 
working may help offset the costs of schooling and reduce mothers’ financial concerns.  
Finally, in all observational studies, the potential for selection bias must also be 
considered. An alternative explanation for why there may be differences in children’s cognitive 
skills among mothers who do and do not return to school is the differential selection of mothers 
into additional schooling. Prior studies have found that black mothers (Davis & Bumpass, 1976; 
MacGregor, 2007; Teachman & Paasch, 1989), younger mothers (Felmlee, 1988; MacGregor, 
2007), mothers with higher cognitive abilities (Felmlee, 1988; MacGregor, 2007), and mothers 
whose own mothers were more educated (Kalmijn, 1994) were more likely to return to school. 
As might be expected, mothers with some college or some high school were also more likely to 




education rather than starting anew (MacGregor, 2007). Besides demographic characteristics, 
mothers’ personality traits and values also predicted school return. Mothers with less traditional 
gender role beliefs were more likely to return to school (Bradburn, Moen, & Dempster-McClain, 
1995; Davis & Bumpass, 1976). Furthermore, the ability to make decisions based on plans is a 
strong predictor of educational attainment (Shanahan, Elder, & Miech, 1997). Additionally, a 
mother’s other roles and responsibilities weigh into the costs of school attendance. Marriage 
decreases the likelihood of returning to school (Felmlee, 1988; Furstenberg, 1976; MacGregor, 
2007), as does having younger children (Felmlee, 1988) and being employed full-time 
(Bradburn, Moen, & Dempster-McClain, 1995; Felmlee, 1988). Studies that aim to examine the 
effect of maternal school attendance on children’s outcomes must account for these differences, 
as well as any other maternal, child, or family characteristics that may influence mothers’ 
decisions to return to school and children’s cognitive outcomes. 
 
Prior Research 
It is well established that parental education is correlated with children’s educational 
outcomes, but it is less clear whether maternal school attendance will result in improvements in 
children’s cognitive abilities. A handful of studies have tried to identify the effects of early 
maternal school attendance on children’s cognitive abilities using different methodological 
approaches to account for selection. In an analysis of the National Institute of Child Health and 
Human Development Study of Early Child Care (NICHD SECC), Magnuson, Sexton, Davis-
Kean, and Huston (2009) estimated OLS regression models on the association between increases 
in maternal education when the child was between 24 and 36 months and children’s language 




skills only for a subsample of mothers who had initially completed no more than high school. 
Among these mothers, changes in parenting mediated about one-quarter of the association 
between maternal education and children’s language skills. Using a more rigorous instrumental 
variables approach to deal with selection issues, Gennetian, Magnuson, & Morris (2008) found 
that the children of mothers who were randomly assigned to educational activities as part of a 
Job Opportunity and Basic Skills Training (JOBS) program for welfare recipients had higher 
cognitive skills at ages 3 – 5 when compared with children of mothers who were assigned to 
work-focused activities. Additionally, Rosenzweig and Wolpin (1994) estimated sibling fixed 
effects models on the National Longitudinal Survey of Youth 1979 (NLSY) and found that 
additional maternal education undertaken within three years of the child’s birth was positively 
related to children’s reading and math scores between ages 5 and 8. In contrast, Moore (2005), 
also using a sibling fixed effects approach on a larger sample of the NLSY, found that maternal 
schooling in the first year had a negative impact on children’s reading and math scores at ages 6 
and 7, but for mothers in college, first-year maternal school attendance had a positive effect.  
With the exception of Moore’s (2005) negative finding for first-year schooling for 
mothers who were not attending college, these studies suggest that maternal schooling may have 
a positive influence on young children’s cognitive abilities. Although these studies make 
important contributions toward understanding the effects of increases in maternal education on 
children’s cognitive abilities, they are limited in their ability to assess whether the timing or the 
type of maternal schooling matters. They also do not consider maternal employment as a 
potential moderator, despite the fact that large numbers of mothers work while attending school. 
Furthermore, only Magnuson et al. (2009) explore possible mechanisms. Unfortunately, their 




Moreover, maternal education, parenting behaviors, and children’s language skills were all 
measured in the same time period. Prior studies of the effects of early maternal school attendance 
are also limited in their generalizability. Findings from the NLSY may be outdated because the 
sample consists of women who were 14 – 21 years old in 1979. The NICHD SECC is based on a 
more recent sample of mothers who gave birth in 1991, but the sample is nonrepresentative and 
includes more mothers with higher levels of education (NICHD ECCRN, 2001). Gennetian, 
Magnuson, & Morris’ (2008) sample is limited to mothers in three U.S. cities who received 
welfare and were participating in JOBS programs. 
 
Research Questions 
Based on prior theoretical and empirical findings, this paper addresses three research 
questions. First, is first-year maternal school attendance, and specifically the type of school 
mothers attend, associated with children’s cognitive abilities at age 5? I expect that first-year 
maternal school attendance will be positively associated with children’s cognitive abilities at age 
5. I also expect that mothers’ four-year college or graduate school attendance will improve 
children’s cognitive abilities more than high school or two-year college attendance will. Second, 
does the association between first-year maternal school attendance and children’s cognitive skills 
vary by the mother’s employment status? I expect that children of mothers who are working and 
attending school in the first year will have lower cognitive abilities than children of mothers who 
are only attending school. Third, is the relationship between first-year maternal school 
attendance and children’s outcomes mediated by changes in parenting or child care? I expect that 
mothers who return to school will have a higher sense of mastery, experience less stress, engage 




has been found to be more cognitively enriching than informal care arrangements (for a review, 
see Belsky, et al., 2007). Thus, I expect parenting behaviors and child care arrangements to 
partially explain the positive relationship between maternal school attendance and children’s 
cognitive abilities. In all models, I also include a rich set of control variables that I expect to be 
associated with maternal school attendance based on prior theoretical and empirical findings. 
The Fragile Families and Child Wellbeing Study includes standard measures of mothers’ 
demographic characteristics, as well as several measures that are typically unobserved in 




I used the Fragile Families and Child Wellbeing Study, which followed a cohort of 
approximately 3,600 children born to unmarried parents and 1,100 children born to married 
parents between 1998 and 2000 in 20 large U.S. cities (see Reichman, Teitler, Garfinkel, & 
McLanahan, 2001 for a description of the study design). Mothers were interviewed in the 
hospital at the child’s birth and subsequently when the child was 1, 3, and 5 years old. A 
supplementary in-home module that included observations of parenting and children’s cognitive 
and behavioral assessments was administered when the child was 3 and 5 years old.  
My analytic sample is limited to mothers whose children participated in the cognitive 
assessments administered during the five-year in-home module (N = 2,133, 44% of mothers 
interviewed at the child’s birth). I also excluded mothers who were not interviewed in all the 
survey waves (n = 158), mothers who did not live with their child at least some of the time (n = 




addition, I excluded mothers who did not meet the educational prerequisites, based on their 
reports of highest educational attainment at their children’s birth, for the schools that they 
reported attending. This included mothers who attended a four-year college without a high 
school degree or General Equivalency Diploma (GED) (n = 5) and mothers who attended 
graduate school without a bachelor’s degree (n = 7). The variables with the highest amount of 
missing data were mother’s mastery (11% missing), father’s education (8% missing), 
grandmother’s education (8% missing), and mother’s work hours in the first year (7% missing). 
Multiple imputation, which has been shown to be more efficient and less biased than listwise 
deletion, was used to replace missing values with predicted values based on known information 
(King, Honaker, Joseph, & Scheve, 2001). Multiple imputation was implemented using the 
Amelia II program (Honaker, King, & Blackwell, 2009).  
All results are presented using unweighted data because the Fragile Families Study does 
not include survey weights for the in-home modules. Mothers in the sample were similar to 
mothers in the full Fragile Families sample in their distributions by race, marital status, 
education, and poverty status. As the Fragile Families Study oversampled unmarried births in 
large U.S. cities, my sample consists mainly of cohabiting (65%) and lone (13%) mothers as 
shown in Table 1. As a result, Black and Hispanic mothers from poor households were also 
overrepresented. There were slightly more Black mothers (53%) in my sample than in the 
baseline Fragile Families sample (48%), and fewer Hispanic mothers (24% versus 27% in the 
full sample). More than a third of mothers had household incomes below the federal poverty 
threshold. Many of the mothers also had relatively low educational attainment at their children’s 
birth; 35% had not graduated from high school, 31% had only graduated from high school, 25% 






Maternal education. At their children’s birth, mothers reported their highest educational 
attainment, which was categorized into less than high school, high school graduate or GED, 
some college, and bachelor’s degree or more. In the subsequent interviews at years 1, 3, and 5, 
mothers were asked if they were currently in school or had completed any schooling since the 
previous interview, and what type of school they were attending or had completed. The type of 
school attended during the first year was categorized into high school or GED, two-year college, 
and a four-year college or graduate school. The mother’s reported educational attainment at the 
child’s birth and her subsequent school enrollment were compared for inconsistencies. As 
described above, mothers who did not meet the educational requirements for the schools they 
reporting attending were excluded from the analysis. In cases where the mother reported in the 
baseline survey having obtained the education to which she was returning in the first year, I 
recoded her baseline educational level to reflect that the degree was not yet completed (n = 45). 
In recoding the mother’s baseline educational attainment, I assume that mothers had initially 
overreported their education; however, my findings are similar if I do not change the reported 
education levels. For supplemental analyses, I also constructed measures for the type of schools 
mothers attended during years 1-3 and 3-5, as well as the type of degree completed in the first 
five years after the child’s birth. 
Maternal employment. Mothers who reported working at a regular job in the last week, or who 
had worked at a regular job for at least two weeks since the child’s birth, were considered to be 
employed in the child’s first year. Maternal employment was separated into part-time 




addition, interactions between mother’s work status and race/ethnicity were included because 
prior research has found that the effects of first-year maternal employment vary by the mother’s 
race/ethnicity (Berger et al., 2008; Han et al., 2001; Waldfogel et al., 2002). For supplemental 
analyses, I also constructed measures for maternal employment during years 1-3 and 3-5. 
Children’s cognitive abilities. Children’s cognitive abilities were measured by two assessments 
administered by an interviewer in the five-year in-home module, the Peabody Picture 
Vocabulary Test-Revised (PPVT-R) and the Woodcock-Johnson Psycho-Educational Battery-
Revised (WJ-R) Letter-Word Recognition Test. The PPVT-R is a receptive vocabulary test that 
measures children’s language and cognitive abilities by having children match vocabulary words 
they hear to corresponding pictures (Dunn & Dunn, 1981). The WJ-R assessment measures 
prereading and reading ability by having children read letters and words from a list (Woodcock 
& Johnson, 1989). Both assessments tested cognitive ability, but because they focused on 
different skills they had a fairly low correlation of .46 in this sample. Both tests have been 
widely used in studies of early childhood outcomes, including in studies with racially and 
socioeconomically mixed samples. Studies have not found evidence for racial or ethnic bias in 
these tests (for a review, see Rock & Stenner, 2005).  
Children’s raw test scores were standardized by the national average performance of 
similarly aged children. I then standardized these scores to have a mean of 0 and a standard 
deviation of 1 to facilitate interpretation. Whereas the maximum value for PPVT-R scores was 
3.3 standard deviations above the mean, the maximum WJ-R score was 5.7 standard deviations 
above the mean. Excluding mothers whose children had WJ-R scores that fell more than 3 




Parenting and child care. Maternal parenting behaviors and child care arrangements were 
measured at ages 1 and 3. Literacy-enhancing activities were measured as the mean number of 
days per week the mother spends reading, telling stories, and singing songs to the child (α = .67 
at age 1, α = .69 at age 3). Maternal stress was the sum of the mother’s agreement (1 = strongly 
agree to 4 = strongly disagree) with four statements: ―Being a parent is harder than I thought it 
would be,‖ ―I feel trapped by my responsibilities as a parent,‖ ―Taking care of my child is much 
more work than pleasure,‖ and ―I often feel tired/worn out/exhausted from raising a family‖ (α = 
.59 in year 1, α = .61 in year 3). Each item was reverse-coded and standardized so that mothers 
with higher values reported higher levels of stress. Mother’s mastery was based on her 
agreement (1 = strongly agree to 4 = strongly disagree) with five statements: ―I have little 
control over the things that happen to me,‖ ―There is really no way I can solve some of the 
problems I have,‖ ―There is little I can do to change many of the important things in my life,‖ ―I 
often feel helpless in dealing with problems,‖ and ―Sometimes I feel that I'm being pushed 
around‖ (α = .80 in year 3). These items were summed and the variable was standardized. The 
three-year in-home module included a subset of items from the Home Observation for 
Measurement of the Environment (HOME) scale, which measures maternal responsiveness, 
acceptance, provision of learning materials, the physical environment, and academic stimulation 
(Caldwell & Bradley, 1984). The total HOME score, which is a sum of 10 dichotomous items 
that the interviewer coded as having observed or not observed during the visit, was included (α = 
.89). A higher HOME score is related to more responsive and sensitive parenting.  
Although the survey did not measure child care quality, it included information on the 
type of child care arrangement. Child care type was coded into dummy variables for relative 




care. Relative care included care by non-resident fathers, the mother’s current partner, and the 
father’s current partner, whereas non-relative care was limited to friends and home-based child 
care. Center-based care included day care centers and Head Start programs. For children in 
multiple arrangements, the primary care arrangement was used.  
Control variables: All control variables, except mother’s intelligence and impulsivity, were 
measured at the child’s birth. Mother’s intelligence and impulsivity were not measured until year 
three but are considered fairly stable characteristics (e.g., see Parker, Hanson, & Hunsley, 1988 
on intelligence and Boutwell & Beaver, 2010 on impulsivity). Control variables included 
mother’s age, race/ethnicity (non-Hispanic Black, non-Hispanic White, Hispanic, and Other), 
nativity (1 = not born in the United States), marital status (married, cohabiting, and lone), public 
assistance receipt (1 = received public assistance, welfare, or food stamps in the last 12 months), 
work status prior to the child’s birth (1 = working in year prior to child’s birth), and the number 
of additional children living in the household at the focal child’s birth. I also included father’s 
education (less than high school, high school graduate or GED, some college, and bachelor’s 
degree or more), grandmother’s education (1 = some college or more), grandmother’s residence 
(1 = grandmother in household at child’s birth), and social support (1 = mother received 
financial support, a place to live, or child care from relatives or friends during her pregnancy). 
Child characteristics included gender (1 = male), low birth weight (1 = below 2,500 g), disability 
(1 = cerebral palsy, Down syndrome, deafness, or a respiratory problem), and age at PPVT-R 
administration. A categorical measure for the household’s income-to-poverty ratio (1 = 0-99%, 2 
= 99-199%, 3 = 200% or above), based on the poverty thresholds in the U.S. Census in the year 




Mother’s intelligence was measured with the Similarities subtest of the Wechsler Adult 
Intelligence Scale-Revised (WAIS-R) test (Wechsler, 1981). The measure was standardized to 
have a mean of 0 and a standard deviation of 1. Mother’s impulsivity was measured by six items 
from Dickman’s (1990) impulsivity scale. The measure is based on the mother’s agreement (1 = 
strongly agree to 4 = strongly disagree) with the following statements: ―I often say what comes 
into my head without thinking,‖ ―Often, I don’t think enough before I act,‖ ―I often say/do things 
without considering the consequences,‖ ―I often get in trouble because I don’t think before I act,‖ 
―Plans don’t work out because I don’t go over them carefully,‖ and ―I make up my mind without 
considering the situation from all angles‖ (α = .83). These items were reverse-coded and 
summed, and then the variable was standardized. Traditional gender role attitudes were measured 
by the mother’s agreement (1 = strongly disagree to 4 = strongly agree) with two statements: 
―The important decisions in a family should be made by the man of the house‖ and ―It is much 
better for everyone if the man earns the main living and the woman takes care of the home and 
family‖ (α = .54). Responses to these statements were summed so that a higher score reflects 
more traditional gender role attitudes.  
 
Analytic Strategy 
Two different estimation strategies were used to examine the associations between first-
year maternal school attendance and five-year children’s cognitive abilities. My first strategy 
was to estimate a series of ordinary least squares (OLS) regression models that included a rich 
set of control variables for mother, child, and family characteristics. In the first model, I 
regressed five-year PPVT-R and WJ-R scores on whether the mother attended any type of school 




attendance by the type of school. To examine whether the association between first-year 
maternal school attendance and children’s cognitive abilities varied by the mother’s work status, 
I included interactions between maternal school attendance (any schooling and by type) and 
maternal employment (with mothers who were neither in school or working serving as the 
reference category). To test whether parenting and child care mediated the association between 
first-year maternal school attendance and children’s cognitive abilities, I used the Baron and 
Kenny (1986) mediation approach. To establish mediation, maternal school attendance should 
predict the mediators, the mediators should predict the outcome, and the coefficient for maternal 
school attendance should be reduced after the mediators are included. Although the Baron and 
Kenny procedure is widely used, I also performed Sobel tests (Sobel, 1982) to directly test 
mediation effects. The Sobel method tests whether the mediators have statistically significant 
indirect effects; i.e., whether the total effect of maternal school attendance on children’s 
cognitive outcomes is significantly reduced once measures for parenting and child care are 
included (Preacher & Hayes, 2004). I also report direct effects, which are equivalent to the total 
effect minus the indirect effect. 
My second strategy was to estimate propensity score models. Propensity score matching 
uses a counterfactual model of causality (Rosenbaum & Rubin, 1983) that compares individuals 
who receive the treatment (in this case, additional schooling in the first year) to individuals who 
have a similar likelihood of receiving the treatment but do not receive it. Propensity score models 
improve upon OLS regression models by ensuring that there are no mismatches between 
treatment and control cases (Morgan & Harding, 2006). In OLS regression, an average treatment 
effect is estimated for all mothers, even if they are very unlikely to have returned to school. 




observed characteristics and still cannot account for unobserved heterogeneity (Rosenbaum & 
Rubin, 1985). 
I used the Stata program, psmatch2 (Leuven & Sianesi, 2003), to implement propensity 
score matching for four-year college or graduate school attendance, the only statistically 
significant effect identified in the OLS regression models. To determine the propensity score, I 
first estimated a probit model to predict the likelihood of returning to a four-year college or 
graduate school in the first year. All control variables from the OLS regression model whose 
group differences met a low threshold for statistical significance (t < 1.5), as suggested by 
Rosenbaum (2002), were included in the probit model. Variables included were the mother's 
education, race/ethnicity, nativity, relationship status, age, household income-to-poverty ratio, 
welfare receipt, intelligence, impulsivity, gender role beliefs, work status in the year prior to the 
child’s birth, work status in year 1, number of children, father's education, and grandmother's 
education.  
Two different matching methods were used to test the sensitivity of the results to the 
choice of matching algorithms. In one-to-one, nearest neighbor matching, a treated mother is 
matched to an untreated mother with the nearest propensity score within a certain distance 
(caliper). I followed Rosenbaum and Rubin’s (1985) guideline of using a caliper size of .25 times 
the standard deviation of the sample estimated propensity score. I estimated the model with and 
without replacement. Replacement can result in closer matches because untreated mothers can be 
used multiple times as matches (Dehejia & Wahba, 1998). Kernel-based matching is a one-to-
many approach that compares the outcome of the treated mother with a weighted average of the 
outcomes of all the untreated mothers, assigning more weight to untreated mothers who are 




matching is more efficient than one-to-one matching because it uses information from all the 
untreated observations (see Guo & Fraser, 2010). For nearest neighbor matching, I limited the 
analysis to treatment observations on the common support, excluding treatment cases with 
propensity scores outside the range of propensity scores in the untreated group (Heckman, 
Ichimura, & Todd, 1997, 1998). For kernel matching, I used a 5 percent trim, excluding 5 
percent of cases at which the propensity score density of control observations was lowest. 
 
Results 
Results from OLS Regression Models 
My first research question asked whether a mother’s school attendance in the first year 
was associated with children’s cognitive skills at age 5. Ordinary least squares regression models 
showed that even when an extensive set of control variables were taken into account, maternal 
school attendance had a positive and marginally significant association with children’s PPVT-R 
(β = .09, p = .06) and WJ-R scores (β = .10, p = .05) (models not shown but available upon 
request). Next, I estimated models that distinguished between types of schooling. Table 2 
presents the results of this analysis. As shown in Model 4, attending a four-year college or 
graduate school was associated with a .39 of a standard deviation increase in children’s WJ-R 
scores, and the results were highly significant at the .001 level. The coefficients for high school 
and two-year college attendance were small in magnitude and statistically insignificant. For the 
PPVT-R model, there were no clear differences by school type as shown in Model 1. In 
supplemental models (results not shown but available upon request), I differentiated four-year 
college attendance (n = 79) from graduate school attendance (n = 19) and found that four-year 




whereas returning to graduate school was positive but not statistically significant (β = .19, p = 
.39).  
The control variables largely ran in the expected direction. Mothers’ highest educational 
attainment, household income-to-poverty ratio, intelligence scores, and employment in the year 
prior to the child’s birth were all positively associated with children’s cognitive scores. 
Consistent with prior research, I found differences across racial and ethnic groups in the 
association between maternal employment and child outcomes. Part-time work had a positive 
and significant association with PPVT-R scores for Black (β = -.12 + .36 = .24) and Hispanic (β 
= -.12 + .37 = .25) children, but no association for White children. Full-time work was not 
significantly associated with children’s cognitive skills for any racial or ethnic group. Contrary to 
expectations, neither father’s education (for the PPVT-R model), grandmother’s education, the 
presence of the grandmother in the household, nor the relationship status of the mother at the 
child’s birth was significantly associated with children’s cognitive scores (coefficients not shown 
but available upon request). The children of Black and Hispanic mothers had lower PPVT-R 
scores than the children of White mothers, as expected; however, the children of Black mothers 
had higher WJ-R scores than the children of White mothers.  
My second research question asked whether the association between mothers’ school 
attendance and children’s cognitive abilities varied by the mother’s employment status. Contrary 
to expectations, estimated coefficients on the interaction terms between first-year maternal 
school attendance and first-year maternal employment were individually and jointly insignificant 
for any school attendance and by type of school attended. In supplemental models (results not 
shown but available upon request), I also estimated whether maternal school attendance varied 




interactions with race/ethnicity and marital status were both individually and jointly 
insignificant. When interactions with child gender were included in the PPVT-R model, the main 
effect of two-year school attendance (β = .15, p = .06) became marginally significant, and the 
interaction between two-year school attendance and having a male child was negative but not 
statistically significant (β = -.17, p = .12), suggesting that mothers’ two-year college attendance 
may have benefits for girls.  
My final research question asked whether changes in parenting and child care mediated 
the association between maternal school attendance and children’s cognitive outcomes. Mothers 
attending four-year college or graduate school had nearly twice (1.9) the odds of using center-
based care for their children instead of exclusive parental care in the first year (p = .04). They 
also had 2.2 times higher odds of having a relative care for their children in the third year as 
compared with exclusively using parental care (p = .05). Attending a four-year college or 
graduate school did not predict mothers’ literacy activities, stress, mastery, or the HOME 
environment (models not shown but available upon request). Table 2 presents OLS regression 
models including the year 1 mediators (Models 2 and 5) and the year 3 mediators (Models 3 and 
6). Most of the mediators were significantly associated with children’s PPVT-R scores in the 
expected direction, but only the use of relative care in year 1 and literacy activities in year 3 had 
a positive and significant association with children’s WJ-R scores. After including the mediators, 
the coefficient for four-year college or graduate school attendance remained basically unchanged 
and highly significant in the WJ-R model. Sobel tests, however, showed that literacy activities in 
the first year (β = .02, p = .03), maternal mastery in the third year (β = .02, p = .02), and center-
based care in the first year (β = .02, p = .03) and third year (β = .02, p = .03) had statistically 




direct effects of four-year college or graduate school attendance (β = .67) on children’s cognitive 
skills. 
 
Results from Propensity Score Models 
Table 3 compares estimates of the average effect of four-year college or graduate school 
attendance from the OLS regression models with the average treatment effect for the treated in 
the three propensity score models. The propensity score results are substantively similar to the 
OLS regression results, although the effect size is less precisely estimated in the propensity score 
models. In the nearest neighbor with replacement and the kernel matching models, the 
coefficient is statistically significant at the .05 and .01 levels, respectively. In the nearest 
neighbor model without replacement, the coefficient is marginally significant (p < .10). For 
nearest neighbor matching, there were no significant differences in the mean values of the 
covariates between treated and untreated observations after matching, which confirms balance 
(results not shown but available upon request). 
 
Extensions 
Mothers who attend school in the first year are more likely to be enrolled in school after 
the first year (logistic models not shown but available upon request). Thus, it is important to 
consider whether subsequent schooling or degree completion explains children’s higher 
cognitive outcomes at age 5. In models not shown (but available upon request) that include the 
type of maternal school attendance in years 1-3 and 3-5, there was no evidence that schooling 
after the first year accounted for the positive association between four-year college or graduate 




graduate school in year 1 (β = .44, p = .000) remained a strong predictor of children’s cognitive 
skills, whereas no other type of school attendance in subsequent years was found to be 
statistically significant. Including measures for degree completion also did not reduce the 
association between attending a four-year college or graduate school in the first year (β = .47, p = 
.000) and children’s five-year cognitive outcomes. There were no sheepskin effects for 
completing a college or professional degree, although completing a high school degree was 
found to have a positive, marginally significant influence on children’s five-year cognitive 
outcomes (β = .27, p = .05). Given the insignificant effects of subsequent schooling or degree 
completion, it is perhaps not surprising that part-time or full-time maternal employment in 
subsequent years also did not explain the association between four-year college or graduate 
school attendance  (β = .39, p = .000) and children’s cognitive abilities (models not shown but 
available upon request). 
 
Discussion 
Using the Fragile Families and Child Wellbeing Study, this paper examines the 
relationship between first-year maternal school attendance and children’s cognitive skills upon 
school entry. I find that four-year college or graduate school attendance has a fairly robust and 
highly significant association with children’s five-year WJ-R scores even after controlling for a 
set of variables that are likely to affect mothers’ school return. The average effect size, which 
ranges from .32 to .44 of a standard deviation increase in cognitive scores in the estimated 
models, is also substantial. Propensity score models provide even stronger support for these 
findings. Parenting and child care, however, do not mediate this association even though mothers 




their children instead of parental care in the first year. Furthermore, high school and two-year 
college attendance are not predictive of children’s WJ-R scores, nor do any of the school types 
reach statistical significance in the PPVT-R models. Working while attending school does not 
appear to have any additional positive or negative effects on children’s cognitive development 
relative to only attending school. 
This paper expands our understanding of how the decisions mothers make shortly after 
their children’s birth to work or attend school relate to their children’s school-readiness skills. 
Although the dramatic increase in early maternal employment has attracted much research 
attention, the consequences of early maternal school attendance have been largely neglected. In 
contrast to the negative effects of first-year maternal employment on child outcomes (e.g., see 
Berger, et al., 2008; Brooks-Gunn, et al., 2002; Han, et al., 2001), these findings suggest that 
first-year maternal school attendance does not have an adverse impact on children’s cognitive 
development. On the contrary, enrollment in a four-year college or graduate school in the child’s 
first year appears to provide significant benefits for children’s cognitive abilities. This finding is 
consistent with prior research that has found a positive effect of first-year maternal schooling on 
children’s cognitive outcomes only for mothers attending college (Moore, 2005).  
This study has several surprising findings that require further explanation. First, contrary 
to expectations, parenting and child care do not mediate the association between four-year 
college or graduate school attendance and children’s WJ-R scores. Although Sobel tests show 
significant indirect effects for literacy activities, maternal mastery, and the use of center-based 
care, the effect sizes are small. This raises questions about the causal story. One explanation for 
this finding is that the mediators themselves are not strongly predictive of children’s WJ-R 




Although the HOME scale is a widely used measure of parenting quality that is based on the 
interviewer’s direct observations, the Fragile Families Study does not include the full scale. 
Using the full HOME subscales, Magnuson et al. (2009) found that increases in maternal 
education were positively associated with some of the HOME subscales, such as responsiveness 
and the provision of learning materials, but not with others. In addition, the survey does not 
include a measure of child care quality, which has been found to be significantly related to 
children’s cognitive abilities (for a review, see Vandell & Wolfe, 2000). Given that parenting 
and child care quality are difficult to capture on surveys, qualitative studies of mothers with 
young children in school would be a promising next step in investigating how the school 
experience affects children. 
A second puzzling finding is that mothers’ four-year college or graduate school 
attendance was associated with improvements in children’s WJ-R scores but not PPVT-R scores. 
Although both these tests have been widely used to measure children’s cognitive abilities, the 
WJ-R measures letter and basic word recognition, whereas the PPVT-R measures vocabulary. If 
a mother who returns to college is motivated to improve her child’s cognitive development by 
teaching her child the alphabet, for example, the child’s WJ-R scores should significantly 
increase. It may be more difficult for a mother to incorporate a larger vocabulary in her 
interactions with her child, suggesting that language use may be related more to social class than 
to education. Although most of the other covariates in the regression models predicted the WJ-R 
and PPVT-R scores in the same direction, there were some discrepancies that provide possible 
support for this hypothesis. Children of foreign-born mothers and Black mothers had 
significantly lower PPVT-R scores than children of native-born mothers and White mothers, as 




suggests that foreign-born mothers and Black mothers might teach their children to recognize 
letters but may use fewer different vocabulary words with their children than native-born or 
White mothers do.  
Although not the primary focus of this study, another surprising finding is that part-time 
employment had a significantly positive association with children’s PPVT-R scores for Black 
and Hispanic mothers. Many studies have found that first-year maternal employment has no 
negative association with children’s cognitive abilities for Black and Hispanic mothers, but none 
have identified a positive association (Berger et al., 2007; Han et al., 2001, Waldfogel et al., 
2002). Most prior studies are limited in their ability to detect significant variations by race and 
ethnicity because of small sample sizes. Using the Fragile Families Study, Berger et al. (2008) 
found that first-year maternal employment had a negative association with children’s 36 month 
PPVT-R scores for White mothers, but not for Black or Hispanic mothers. The current paper 
suggests that the positive effects of part-time employment for Black and Hispanic mothers in the 
first year may increase over time. 
Although this study provides new insights into the association between first-year 
maternal school attendance and children’s cognitive abilities, it has several limitations. The most 
significant limitation is that the study cannot fully address the possibility that the results may be 
driven by the differential selection of mothers into schooling. By including an extensive set of 
control variables, I reduce the likelihood that mothers differ on many important characteristics, 
such as their intelligence, tendencies to make and follow plans, their own mothers’ education, 
and gender role beliefs. However, mothers who return to school may still differ from mothers 
who do not return to school on characteristics that are unobserved by the study, such as 




schooling, however, it would likely affect all types of schooling and not just four-year college 
attendance. Moreover, it should also affect college attendance in later years, not only in the first 
year, as this study finds. 
Another limitation of the study is that it does not speak to variations in mother’s school 
attendance except by school type. I do not have information on whether the mother attends 
school part-time or full-time or how long her schooling has been interrupted. By reducing the 
time the mother has to spend with her children, full-time school attendance could have a more 
negative impact on children than part-time attendance. Indeed, studies of first-year maternal 
employment have found that full-time maternal employment, but not part-time employment, is 
negatively associated with children’s outcomes (Brooks-Gunn et al., 2010). Returning to school 
after a long period of time could also be more disruptive for a mother than resuming studies after 
a short interruption. Social stress theory suggests that even positive disruptions can have negative 
impacts on children’s well-being (George, 1989; Holmes & Rahe, 1967). Finally, completion 
rates may be overreported. Approximately half of mothers who attended two-year colleges and 
one-third of mothers who attended four-year colleges reported completing a degree or certificate 
within five years of their children’s birth. These completion rates are similar to the national five-
year completion rates for nontraditional students, although students who have more than one 
nontraditional characteristic—which includes being a single parent, attending school part-time, 
working full-time, and delaying college entry—have considerably lower completion rates (Choy, 
2002).  
The achievement gaps between children from different socioeconomic classes are large 
and appear before children enter school. This early skills gap has long-term implications for 




in elementary school and even of educational attainment in adulthood (Claessens, Duncan, & 
Engel, 2009, Duncan et al., 2007; Entwisle, Alexander, & Olson, 2005). Differences in parenting 
contribute to these gaps, yet interventions designed to enhance parenting skills have generally 
had weak effects on children’s cognitive outcomes (e.g., see Magnuson & Duncan, 2004). 
Although the possibility for selection bias remains, this study suggests that besides educating 
new mothers about parenting, encouraging mothers to pursue high-level education may be 
another strategy to improve the outcomes of children.  
The 1996 Personal Responsibility and Work Opportunity Act, commonly known as 
welfare reform, shifted the emphasis from improving the education of poor mothers to helping 
poor mothers enter the workforce more quickly. This ―work-first‖ focus decreased college access 
for poor mothers and directed them toward short-term training programs and employment (Shaw, 
Goldrick-Rab, Mazzeo, & Jacobs, 2006). Findings from the experimental evaluations of the 
Welfare-to-Work programs conducted in the 1990s have shown that short-term job training 
programs do not have a significant effect on the participants’ basic skills, employment, or 
earnings (Hamilton, 2002). Thus, from a policy perspective, it may be more productive to focus 
resources on encouraging low-income and unmarried mothers to return to college or perhaps 
even more effective to facilitate schooling and part-time employment. Making financial aid more 
accessible for part-time and working students, providing more child care centers at educational 
institutions, and offering more flexible course-scheduling options are some of the many things 
that would make it easier for mothers to attend college.  
 
Table 1.  Descriptive Statistics by Type of Maternal School Attendance in Child's First Year 
 
Total 








(N = 2,133)  (n = 146)  (n = 291)  (n = 94) 
   M  SD  Range  M  SD  M  SD  M  SD 
Child outcomes, age 5 
                  PPVT-R score (std)
a  0.03  0.98  -3.3 – 2.9  -0.17  0.85  0.09  0.89  0.54  0.89 
WJ-R score (std)
b  0.01  1.00  -3.5 – 5.7  -0.19  0.96  0.08  0.94  0.67  1.03 
Mediators,  age 1 
                  Literacy activities (days/week)  4.52  1.79  0 – 7  4.71  1.71  4.66  1.68  4.98  1.70 
Maternal stress (std)  0.01  0.99  -2.0 – 2.4  0.27  0.95  -0.03  0.94  -0.17  0.96 
Relative care  0.21  0.41  0 – 1  0.21  0.41  0.22  0.42  0.26  0.44 
Non-relative care  0.09  0.28  0 – 1  0.06  0.24  0.09  0.29  0.16  0.37 
Center-based care  0.14  0.35  0 – 1  0.13  0.34  0.22  0.42  0.26  0.44 
Parental care  0.56  0.50  0 – 1  0.60  0.49  0.46  0.50  0.33  0.47 
Parenting mediators,  age 3 
                  Literacy activities (days/week)  4.98  1.80  0 – 7  5.19  1.72  5.01  1.78  5.22  1.57 
Maternal stress (std)  0.02  0.99  -2.1 – 1.7  0.02  1.06  0.02  0.98  -0.18  1.04 
Maternal mastery (std)  0.03  0.99  -3.8 – 2.4  -0.06  1.12  0.04  0.92  0.36  0.90 
Relative care  0.20  0.40  0 – 1  0.20  0.40  0.21  0.41  0.23  0.43 
Non-relative care  0.07  0.26  0 – 1  0.03  0.16  0.05  0.22  0.14  0.35 
Center-based care  0.27  0.44  0 – 1  0.27  0.44  0.38  0.49  0.38  0.49 
Parental care  0.47  0.50  0 – 1  0.51  0.50  0.36  0.48  0.24  0.43 
HOME scale  6.67  3.00  0 – 10  6.77  2.91  6.63  2.92  6.59  3.09 
Mother and household controls 
                  Worked part-time in year 1  0.17  0.38  0 – 1  0.23  0.42  0.20  0.40  0.29  0.45 
Worked full-time in year 1  0.61  0.49  0 – 1  0.57  0.50  0.65  0.48  0.63  0.49 
Did not work in year 1  0.22  0.41  0 – 1  0.20  0.40  0.15  0.36  0.09  0.28  
 
Table 1.  Continued 
   Total 








(N = 2,133)  (n = 146)  (n = 291)  (n = 94) 
   M  SD  Range  M  SD  M  SD  M  SD 
Less than high school  0.35  0.48  0 – 1  1.00  0.00  0.30  0.46  0.00  0.00 
High school or GED  0.31  0.46  0 – 1  0.00  0.00  0.32  0.47  0.17  0.38 
Some college  0.25  0.43  0 – 1  0.00  0.00  0.34  0.47  0.60  0.49 
Bachelor's degree or more  0.09  0.29  0 – 1  0.00  0.00  0.03  0.18  0.23  0.43 
Father less than high school  0.31  0.46  0 – 1  0.53  0.50  0.27  0.44  0.15  0.36 
Father high school or GED  0.38  0.49  0 – 1  0.34  0.48  0.45  0.50  0.31  0.46 
Father some college  0.23  0.42  0 – 1  0.12  0.32  0.24  0.43  0.34  0.48 
Father bachelor's degree or more  0.09  0.28  0 – 1  0.01  0.12  0.04  0.20  0.20  0.40 
Grandmother some college  0.24  0.43  0 – 1  0.14  0.35  0.32  0.47  0.46  0.50 
White  0.20  0.40  0 – 1  0.08  0.26  0.13  0.34  0.27  0.44 
Black  0.53  0.50  0 – 1  0.73  0.45  0.71  0.45  0.53  0.50 
Hispanic  0.24  0.43  0 – 1  0.18  0.38  0.14  0.34  0.16  0.37 
Other  0.03  0.16  0 – 1  0.02  0.14  0.02  0.14  0.04  0.20 
Foreign-born  0.11  0.32  0 – 1  0.05  0.23  0.05  0.23  0.04  0.20 
Married  0.22  0.41  0 – 1  0.03  0.18  0.14  0.34  0.18  0.39 
Cohabiting  0.65  0.48  0 – 1  0.78  0.42  0.74  0.44  0.70  0.46 
Lone  0.13  0.34  0 – 1  0.18  0.39  0.12  0.33  0.12  0.32 
Age  24.94  5.94  15 – 43  19.90  3.56  23.66  5.52  24.00  5.33 
0-99% income-to-poverty ratio  0.36  0.48  0 – 1  0.55  0.50  0.33  0.47  0.14  0.35 
100-199% income-to-poverty ratio  0.27  0.44  0 – 1  0.30  0.46  0.33  0.47  0.20  0.40 
200% + income-to-poverty ratio  0.37  0.48  0 – 1  0.14  0.35  0.35  0.48  0.66  0.48 
Received welfare  0.38  0.49  0 – 1  0.45  0.50  0.44  0.50  0.20  0.40 




Table 1.  Continued 
   Total 








(N = 2,133)  (n = 146)  (n = 291)  (n = 94) 
   M  SD  Range  M  SD  M  SD  M  SD 
Grandmother in household  0.27  0.44  0 – 1  0.46  0.50  0.29  0.46  0.28  0.45 
Number of additional children  1.29  1.28  0 – 5  1.24  1.25  1.22  1.25  0.81  1.01 
Support during pregnancy  0.65  0.48  0 – 1  0.83  0.38  0.67  0.47  0.59  0.50 
Traditional gender role beliefs  4.05  1.20  2 – 8  3.85  1.16  3.93  1.19  3.57  1.05 
Impulsivity (std)  0.02  0.99  -2.0 – 3.2  0.20  1.04  -0.03  0.94  -0.20  0.92 
Intelligence (std)  0.01  0.98  -2.5 – 2.7  -0.20  0.92  0.20  0.90  0.49  0.84 
Child characteristics  
                  Male  0.51  0.50  0 – 1  0.53  0.50  0.54  0.50  0.49  0.50 
Low birth weight (under 2500 g)  0.09  0.29  0 – 1  0.13  0.34  0.11  0.32  0.06  0.25 
Disability  0.02  0.15  0 – 1  0.02  0.14  0.02  0.15  0.02  0.15 
Age at in-home assessment (ms)  63.74  3.03  34 – 76  63.73  2.96  63.55  3.05  64.01  2.91 
Note: Unless otherwise indicated, all control variables are measured at the child's birth except for impulsivity and intelligence, which 
are measured at year 3 
aPPVT-R = Peabody Picture Vocabulary Test-Revised. bWJ-R = Woodcock-Johnson Psycho-Educational Battery-Revised Letter-







Table 2.  





Variables  (1)  (2)  (3)  (4)  (5)  (6) 
Type of school mother 
attended in year 1 (ref = Not 
in school) 
            High school / GED  0.11  0.10  0.09  0.05  0.04  0.04 
 
(0.08)  (0.08)  (0.08)  (0.09)  (0.09)  (0.09) 
Two-year college  0.06  0.05  0.05  0.04  0.03  0.03 
 
(0.06)  (0.05)  (0.05)  (0.06)  (0.06)  (0.06) 
Four-year college /  
Graduate  0.10  0.09  0.10  0.39***  0.39***  0.39*** 
 
(0.09)  (0.09)  (0.09)  (0.10)  (0.10)  (0.10) 
Employment in year 1 (ref = 
Not working) 
            Part-time (< 30 hours )  -0.12  -0.15  -0.14  0.01  -0.01  0.00 
 
(0.12)  (0.12)  (0.11)  (0.13)  (0.13)  (0.13) 
Full-time (>= 30 hours)  -0.10  -0.14  -0.13  -0.04  -0.08  -0.06 
 
(0.10)  (0.11)  (0.10)  (0.11)  (0.11)  (0.11) 
Race/ethnicity (ref = White) 
            Black  -0.66***  -0.67***  -0.66***  0.24*  0.22  0.23* 
 
(0.11)  (0.11)  (0.11)  (0.12)  (0.12)  (0.12) 
Hispanic  -0.63***  -0.62***  -0.64***  -0.08  -0.08  -0.08 
 
(0.12)  (0.12)  (0.12)  (0.13)  (0.13)  (0.13) 
Other  -0.23  -0.25  -0.28  0.53  0.52  0.51 
 
(0.23)  (0.23)  (0.23)  (0.28)  (0.28)  (0.28) 
Part-time work X Black  0.36*  0.39**  0.36*  0.01  0.02  0.01 
 
(0.15)  (0.15)  (0.15)  (0.16)  (0.16)  (0.16) 
Part-time work X Hispanic  0.37*  0.37*  0.35*  0.15  0.15  0.14 
 
(0.17)  (0.17)  (0.18)  (0.19)  (0.19)  (0.19) 
Part-time work X Other  0.43  0.48  0.48  -0.19  -0.18  -0.18 
 
(0.41)  (0.41)  (0.41)  (0.63)  (0.63)  (0.63) 
Full-time work X Black  0.16  0.18  0.16  0.09  0.10  0.09 
 
(0.12)  (0.12)  (0.12)  (0.14)  (0.14)  (0.14) 
Full-time work X Hispanic  0.19  0.19  0.19  0.12  0.12  0.14 
 
(0.14)  (0.14)  (0.14)  (0.15)  (0.15)  (0.15) 
Full-time work X Other  0.19  0.22  0.22  -0.15  -0.14  -0.14 
 
(0.27)  (0.27)  (0.27)  (0.32)  (0.32)  (0.32)  
 





Variables  (1)  (2)  (3)  (4)  (5)  (6) 
Mother's education (ref = 
High school graduate / GED) 
            Less than high school  -0.03  -0.03  -0.01  -0.15**  -0.15**  -0.14* 
 
(0.05)  (0.05)  (0.05)  (0.06)  (0.06)  (0.06) 
Some college  0.21***  0.20***  0.19***  0.06  0.05  0.05 
 
(0.05)  (0.05)  (0.05)  (0.06)  (0.06)  (0.06) 
Bachelor's degree or more  0.24*  0.22*  0.20*  0.21*  0.19  0.19 
 
(0.10)  (0.10)  (0.10)  (0.10)  (0.10)  (0.10) 
Foreign-born  -0.29***  -0.27***  -0.23**  0.12  0.13  0.14 
 
(0.07)  (0.07)  (0.07)  (0.08)  (0.08)  (0.08) 
Income-to-poverty ratio (ref 
= 0-99%) 
            100-199%   0.05  0.04  0.04  0.18***  0.18**  0.18*** 
 
(0.05)  (0.05)  (0.05)  (0.05)  (0.05)  (0.05) 
200% +   0.27***  0.26***  0.26***  0.21***  0.21***  0.21*** 
 
(0.06)  (0.06)  (0.06)  (0.06)  (0.06)  (0.06) 
Worked in year prior to birth  0.14**  0.13*  0.11*  0.17**  0.16**  0.16** 
 
(0.05)  (0.05)  (0.05)  (0.06)  (0.06)  (0.06) 
Intelligence (std)  0.12***  0.12***  0.12***  0.06**  0.06*  0.06** 
 
(0.02)  (0.02)  (0.02)  (0.02)  (0.02)  (0.02) 
Year 1 Mediators 




   
0.02 
 
   
(0.01) 
   
(0.01) 
  Maternal stress (std) 
 
-0.02 
   
0.02 
 
   
(0.02) 
   
(0.02) 
  Type of child care (ref =  
Parental care) 
            Relative care 
 
0.15** 
   
0.12* 
 
   
(0.05) 
   
(0.05) 
  Non-relative care 
 
-0.03 
   
-0.00 
 
   
(0.07) 
   
(0.08) 
  Center-based care 
 
0.12* 
   
0.12 
 
   
(0.06) 
   
(0.06) 
  Year 3 Mediators 
            Literacy activities  
(days/week) 
   
0.03* 
   
0.03* 
     
(0.01) 
   
(0.01)  
 





Variables  (1)  (2)  (3)  (4)  (5)  (6) 
Maternal stress (std) 
   
0.00 
   
0.02 
     
(0.02) 
   
(0.02) 
Maternal mastery (std) 
   
  0.05* 
   
0.01 
     
(0.02) 
   
(0.03) 
Type of child care (ref =  
Parental care) 
            Relative care 
   
   0.16** 
   
0.03 
     
(0.05) 
   
(0.06) 
Non-relative care 
   
0.08 
   
0.06 
     
(0.08) 
   
(0.08) 
Center-based care 
   
 0.11* 
   
0.06 
     
(0.05) 
   
(0.05) 
HOME scale 
   
 0.02*** 
   
-0.00 
     
(0.01) 
   
(0.01) 
_cons  -0.47  -0.68  -0.74  -1.30**  -1.42**  -1.48** 
 
(0.42)  (0.42)  (0.43)  (0.46)  (0.46)  (0.47) 
R
2  0.27  0.28  0.29  0.16  0.17  0.17 
Note: Models also control for father's education, grandmother some college, marital status, age, 
welfare receipt, grandmother in household, number of children, support received during 
pregnancy, gender role beliefs, impulsivity, child male, child disability, child low birth weight, 
and child's age at in-home assessment, although the coefficients are not reported. Standard 
errors in parentheses. Unless otherwise indicated, all variables are measured at the child's birth 
except for impulsivity and intelligence, which are measured at year 3.  
aPPVT-R = Peabody Picture Vocabulary Test-Revised. bWoodcock-Johnson = Woodcock-
Johnson Psycho-Educational Battery-Revised Letter-Word Recognition Test. 
*p < .05. **p < .01 ***p < .001 

















        A Comparison of OLS Regression and Propensity Score Estimates of the Average Effects of 
Four-Year College or Graduate School Attendance on Children's Cognitive Abilities at Age 5 
   













a      0.39***  0.32   0.39*         0.44*** 
  (0.10)  (0.20)  (0.14)  (0.12) 
N  2,133 
91 treated, 91 
controls 
89 treated, 76 
controls 
89 treated, all 
controls 
Note: Mothers are matched on mother's education, race/ethnicity, nativity, relationship status, 
age, household income-to-poverty ratio, welfare receipt, intelligence, impulsivity, gender role 
beliefs, work status in year prior to birth, work status in year 1, number of children, father's 
education, and grandmother's education. Standard errors in parentheses. 
aWoodcock-Johnson = Woodcock-Johnson Psycho-Educational Battery-Revised Letter-Word 
Recognition Test. 
*p < .05. **p < .01 ***p < .001 
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